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(57) Abstract: An additive for nonaqueous electrolyte of battery that has a satisfactorily high boiling point and hence is not va- 
porized at high -temperature use, and that at emergency such as short circuiting, satisfactorily ensures the safety of electrolyte, and 
that is capable of imparting excellent low -temperature performance. In particular, there is provided an additive for nonaqueous elec- 
trolyte of battery, comprising a phosphazene compound represented by the formula (NPX 2 ) n (wherein each of X' s independently 

— ^ represents a halogen atom; and n is an integer of 3 to 15) and containing at least two kinds of halogen elements. 
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m'mmcm^hcox^o 

[ooo2] mm,smM^mnmmgmM<D^mMm^<tem®mmb^x, x^m 
m^m^^mMbi^x, mAK^m^x, m^/^—mm<Dmm>Mbtix 
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[0007] @ ftfct, JifBt«&#T^M^#!:U ^*S+^^<, 

[0008] *mm&tbte, _hiE @ a^it^-rs^ ^m^ut^m, #^*3t^^^* 

^7^M^ 4 +#^V>*^ +5^-^110^ #^-^^V>^*m 

WLt^mvxm, m*x7r^4k&w&4¥7kmMWiKmi]\\~rz>z.bx^ mm&m 
u^mm^^yT^>\t^m^mt^^b^<,mmm(Dw^m\^\^x^w 
fcwm&(D&^m:+ft\z.mkxz^ mat, mm<D&uwmm±ir%z.b&& 
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[0010] ^^<DSmc>#^:S^TO^»JC>0aS^I^*3V^T{*. fufEtfvX^x^V^ 

coon] ^mm(Dmm(D4¥7KmmmmmMM(Dmcom-TMM^^^x^ mm^won 

[0012] ^^W<Dm&<O07kWR^ftWMM\Z. W\&X\)^(Dri^3X\ 60(DX(D5^1 

[0013] «K^m^»#^m^ffl«^J»m^^W!l^-*5v^-c{*, mm^yy^f 

[oou] ±mmm(D^7Kmmmmmuwmt, 

[0015] ^mfDmrnm^mmm^mmKm^xn. mm^vh^^mmmtm 
mmm(D4¥7KmmmmmMMt(D^U(Dm^25 o ci^rxh^o ^m^. 
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[0017] *&miz£ti\*. m^m^m^^yr^ih^-m^^, mu^mm^ 
ik~rz>z.h-t>m< . jffl&$<Dftmmz.&* ^x-h^mmm^^^^m^x 

^^m^m^m^mmm^mmm^mmir^t^x^o mmm 

b&X%Z> 0 

[ooi8] wrt^ *&w&mmKnw~rz>o 
< mm<D#7kmMmm mnm > 

[0019] ^0J(D«m^#7K«^ffl»^J^#j^-r^*^rifWb^«, -hlE^G) 
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m<Dfti®um$±g-istcV)^ mMwKDmmmmTvx, ^©Mtttit^^ 
m<wmmrir^mwh^o ^x\ ±m^y r ^it^(D25 o ciz.^n^m 
ti^x^ mm^Mcnw^Rxi^tmw^^^m^ir^mu^h, iomPa-s^T 

l+ERMttSf+Model RE500-SL, lif t(t)l]^fflV\ lrprru 2rpiru 3rprru 
5rpnu 7rpnu lOrpnu 20rpmS.t^50rpmCD^-[lIfe3^S-el20#^-3o^|lISb^ ta^t 

[0021] _hfB*^TifWt:^^, ^#^^^^C^30J^±-efc5^) W*L<. 40W±-C 

-e, m^mmmwttfe, jis k 72oi(^^(D)3if^®^;^#T^*5v>-c, 

[0022] _hfB*^TifWb^«, ^@^^-5 0 CJ^T-Cfc?)^)^$f*L<. -20°CJ^.T-e 
<fe><5 0 

[0023] JifB^^TifWb^^^-e^, mm&(Di&£(7>WL&frb, Ml)tp<Dn&3X\ 6 

xtf7vmjLfem.mx&%^7T^ik^m<Dmm&&, m^Rximmmmt^ 
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W^Jj^-tf^—h (EC) „ ^nHVy^-^-KPC) ^ Y -^fn^by(GBL), y 
-^UVi^hl^, xf (EMC) , /V7*/^-h (MF) f ^0 

k y -^n^^h^^^^m^/Hl^^, vW/K*7— k x&fVttfV 

10mPa-s(10cP)^T?5W^b<, 5mPa-s (5cP) £JIT^I^ *bV>„ 
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Zru Cd N Ag, Mg, Sim&mf hfhZ> 0 ~flb<DrpXh, S||jt<7)^-$, #tt<Z>#L& 
^ibAL Zn, Mg, Si, Sn^0^LV\ — ^ #7km^2^m»:ft*^fC£L 
-Cf*. yWMIR y^^^^AU In, Pb, ZnX»Si#^cD^, y^-7^^K 

[0039] _hfElE*&tmSim, ^S(^C-C^m^J, ^^JSr^i-5Cl^dS-C#, ^ 
PVDF). ^y^h^/V^-n^^^^PTFE), ^^-l/^-^^^^^CSBR). 

&m&xm v ^ ^as-ctSo 

(Dcp^^ill:«i-§i^^-e^§o fllfctf , v^-h^, Rfe?Bm> 

[0041] ^m<D4¥Mmmmm^mmir^m<Dmt^x^ #*m^m?i!i^*^ 

(DtpXh. ^$20-50 tx m@S^y^ntV^X«^y^l/^M^m?Ltt^/V^ 
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[oo42] &±\mm^fc^mw(D#MMmmnL(DKmb^x^ mimmi^<. 
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[0044] <^^r^V^^^)(D^^> 

mMbisX<D-hv^n^x(NPci ) ty^it^-w^t^m^, mi±r ( 
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15kPa)^f\ ^^^#^r t31140 o C«^— B#r H ^^tT#?ab, #f§LT<5^£3£ 

[0045] mhflt^^m^GC-mSX^^tLb^, S(l)^©n^3t*ot, 6O0X© 

*3it5*&S^ s 0.8mPa-s)i: x 3£(I)t£(E>n;&53-Cfco-C\ 60<DX<£>5^l0^:t&^ 50 
^^vy^(Z)^*^T^V{b^(M^82°C-e, il@,W-30°C7;\ 25°C^:i3f7 
§^S^0.8mPa-s)t, ^(I)cpCOn^3-efeoT, 6o<Z)XCD5^2o#^^ 40^7 

ttS/^i.imPa.s)^ ^(D^On^ST^ot, 6o©X©5t3o^jfeg^ 3o^7j/ 
m^^*^T-eV^^#/(^^l50°C-C\ ^@^^-35°C-C\ 25 < CtC*3tt5*fe 
1 .3mPa • s) t©^-efe5it«Lfc„ £7c, S^M^^tL^W®^ 

[0046] (^0!J2) 
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2 4 

mxtf^ym(Dmyt&^T^4k&&mu&8ox;x\ mm&&3o°cx\ 25°c^ 

*5it^ttiS^0.8mPa-s)^ N ^(l)^©n^4t*ot, 80©X©^l0^ti, 7o 

5#£S# s 1.2mPa"s)^ ^(I)cF»n^4-efco-C, 8o<DX<D5^>2o#v^t N 6o^7 
5/*0^*^TifWb^(M^i47°C-C\ ^@^^-22°C-e, 25°C^*5it^> 
^S^1.5mPa-s)^, ^(I)cp(Dn^4-efeoT, 8o(DX<D5^3o#v^f , 5o^^vy 
m^m^*^T^V^^(M^178 0 C-t:\ ^@^^-29°C-C\ 25°C^*5tt5tt 
S^1.9mPa-s)^, ^(l)cp»n^4-e$)oT, 8o©X©5^)4o^i|g, 4o^7yi 
(DW^^yr^\t^mm^2Qb°CX\ mm&&-22°CX\ 25 0 C^*3it^S 
^2.3mPa-s)^ ^(I)cp^n^4-eS?o-C, 8o<DX<D5^5o#vt^f ^ 3o^7^i© 
^*^TifWt:^(M^232 0 C-e, ^@^^-n°c-e, 25°C^:fetf3*£J» 

2.8mp a - s) t<Dm^xh^t^mm\^fc 0 mm&yottti^etiMmfcxvft 
[0048] <i^m^ffl#*m»^{^M> 

ib&3)£ff^U BMi-^fcLiBF (^^)£0.75mol/L(M)<D|ftJt^i§^£^ 

4 

[0049] (l)®^$c<D^t£ 

UL (Ti^— ) ^^UL94HB^^TU^v ? Lfc7j 

mm<D^m, zLixm'xm^m^^xhmm^o 

i^jAftt, 127mm X 12.7mm(D^>t^MbT^fofc 0 &&&&&& 
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100mm7^^ALJ.o^T^^*A^^^*V^^rg B^AttJ. * 
Abfc^^i00mm7^^^M^fc#^^r^jH4ji:ff#Lfc o 

[0050] (2)mmm^mmmmwc 

ittfJl, ^^R^(rt@75mm, i^£450miru S:^4mm(D^f^^jK$|3^^100±5mm 
O^$^^^mb^M»li^(D±^©V^(D)(D±W^^100mmJ^± 

<^Egii^fs:®i-sj:5i-^«9#it, m^., mm^n^mm ens k noix^*^ 

fc 0 {B-U »Rlfrt(D^»fD*^11.4L/min-efc§ 0 ^cDf£!i^3[I]ff V\ ^<D^ 

±>h-^m^th^Mi&mmm&(Dim^^\ *mx^ m.m^3^±mm^xm 

[0051] <4¥y^.nMUr^MM(Di^U> 

2 

(.i&mm) t*8:i: i<Dm& mmit) xm^-mmum. mmm&w&25 » m<D 
~yv-^mmmm Kjzm-^yWku st-Mf£Maoo-i2or)L-c, m$ 

500 ix mCDlEm^-^yY^i^ML't'o ^bfrlfcAEm^-^yb%: 16mm^^ ^ ^^^V^^ 
(D&JEmt^ y^^fgO¥^O.5mm)^0 16mm^^^V ^^(D^feU "fe/V 
n-^t/^-^- [ 0 ^iiSS«ftX^t®lTF4030] ^LTJifBlE^S^M^ 

-fr, ±mmmmmAvxmQU cR2oi6M^#^K«^i^«m(y^ f 7^i^ 
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^i~ 0 

[0052] (3)#*«ft?m&«m<^{£fi#tt 

^m^*^#*=^m^»(-4o o c)/^m^»(25 o o x ioo(%) 

[0053] &3o, *I2^ PCte^afcV^TJ— h (#&,&242°C) DMEiil,2-^h^ 
(#&,£84°C) GBU2 y -^n^^h^ (*^204°C) ^i~ 0 £fc, 

S>5^^^TifWb^(25°C(3:*5(t§ttS:0.8mPa-s, «C82°C) ^fc«9, 
7r^>Btt, 5£(l)^:JoV^C, n#3-efeot, 6o©X©^2o^ti, 4o^7^i 
-^h^m^^T^^m (25°C tt^ttS : 1 . ImPa • s, M 1 15°C) -e&<9 , 

(25^^*5^*^: 1.3mPa-s, ^150°C)-efe 
«9, ^T7xifXDte, ^(I)^*5V^T. n^4-C$>o-C, 8o<DX<D5^1o#vfc^f % 70 
^^^^^§m^^TifWb^(25 0 CfC^(t^S: 1.2mPa-s, ^^117°C) 
"C&tK *^ri^VE« N 5£(I)^;}oV>T, n/i^-efcot, 8o<DX(D5^2o^i&3{t, 
6o^7j/i-efc5it*^77^V{^ (25°C^*5(t§ttiS: 1.5mPa-s, $J,£l47 
°C)-efef9, ^^TirVF^, ^(I){C*dV^, ndM-efeo-C, 8o©X©^3o^ 

5o^^^^§^^^ T -gv^^( 25 °c^^(t^S:1.9mPa-s, 
178°C)-efc«9. ^^ri^VG^, 5£(I)^;Jo^-C. n^4tfcot, 8o£>XCD5^4o^ 
1&m. (25°C^*5(t^S:2.3mPa-s N 
^205°C)-e$3f9, *^r^VH«, 5£(I)^:JoV^ n^4t*ot, 8o©X©5^5o 
3o^^vy^^§^^^T-^V^^^(25°C^*Dit^S:2.8mPa-s N 

^^232 c c) -cfc& 0 
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[0055] m2frt>mbi>*&z.5te. %mm(DW7^mmm\^ $mmmmmm<, 
[oo56] < 27jkmmm ^mmm^m > 
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[0057] < 4¥MMm2Hkmm(Dftm > 

m^.. LiMn o (iEmm^M)9mAnKMvx, r^u^y^mnm)^ 

2 4 

^^?g<mm#0 KIW— ^V-K-e^XL, M(-f^®^M(100-120°C)LT, 
J¥$80Mm(DiEfr>— h&fcML-t'o #^>tb^:iEfr>— ^£25 ^ m<7>fe/NV— ^ 

[0058] (4) #7km^2^mm<7>iM^/v#tt 

60°C(D^^T-C\ JhMJ£4.3V, TMJE3.0V, WmMMlWm^ jmMM 

50mA(D^-e, looi^-r^/v^-e^m^^Mb, Mi^:fctt5$c«Wfi±ioo^ 
^*a#^s= \^4^^(DwmMm/^mmWinMm. x 100 (%) 
[0059] (5)#^m^2^mm<7)ig^#tt 

20 o Ci:-10 o C(D^T^^tv-? f tl,-C\ _hMj£4.3V, TMJE3.0V, Jfe««iflS 
100mA. ^5««^50mA(D^#(fcfcL^5m^20 o C)-C\ 1001M^/W*-C3i5;&fc«3:8fe 

At, -l0°CK&t1r £100^4 ?^&<Dtkmmmtfrh, TfB<D5£: 
^*a^L=M^*(-10 o C)/^cm^S(20°C) X 100 (%) 

[0060] ^3*K ECri^W^— h DECtev^^/V^— aj? 

M$5,£127 0 C)^ DMCIi^f/^- tf^— MM90°C)^ PC^°ntV 
jtfjfc— h (M242°C) 3\ EMCiixf/Mf/v^-^-h ($},£U08°C) 2\ 
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